[image: image1.jpg]PressureSync @&




Senior Design Proposal
November 7th, 2003

ECCS 404.05 
Faculty Advisor: 
Dr. John K. Estell
Design Team:





   
Justin Morton

Brandon Steele





Michael Suever

Table of Contents

	Executive Summary………………………………………………………………. 
	2

	Problem Statement………………………………………………………………...
	3

	GlucoSync Continued……………………..……………………………………… 


	5

	High Blood Pressure and Home Monitoring……………………………………… 


	6

	PressureSync: An Overview…..………………………………………………….  
	7

	Communication…………………………...……………………………… 
	9

	Data Use, Storage and Transfer ……………….………………………….
	9

	Additional Comments………………………….………………………….
	10

	            Design Constraints………………………………...……….………….......
	10

	Additional Design Tasks……………………………….………………………….
	12

	Appendix …………………………………………………………..……………... 
	13

	References …………………………………………………………..……………. 
	14


Executive Summary:

While doctors have been monitoring people’s blood pressure for quite some time, it has only been fairly recently that people could easily and affordably monitor there own blood pressure.  With people starting to take such an interest in their blood pressure, major advancements have been made to blood pressure monitors.  One such advancement is the ability to upload a patient’s blood pressure information to a computer.  With this advancement and the aid of the internet, patients can share their blood pressure information with doctors and pharmacists.  This can allow doctors and pharmacists quick and easy access to critical information about the patient using the internet.


Ohio Northern University and Dr. David Kisor, from the College of Pharmacy, are currently in the process of creating a website, ecivon.onu.edu, which will allow users to upload and access their blood pressure history.  This website will also allow doctors and pharmacist access to the user’s blood pressure history with the user’s permission. However, currently the user has to type in their blood pressure data manually; this can be a tedious and prone to error.  Seeing room for improvement, Dr. Kisor asked the College of Engineering to work on a project to help improve the website and how people monitor their own health.  The College of Engineering responded to Dr. Kisor’s request last year with a team of five computer science majors who wrote a program known as GlucoSync.  The program allows users to download their information from a glucose meter to their personal computer.  The data can then be sent to the Ecivon website and used for analysis by the user and his or her healthcare providers.  Now Dr. Kisor is asking three more students to, not only improve and update the GlucoSync program, but also to build a similar application for blood pressure monitors.  Having been given this task, the PressureSync team intends to use the GlucoSync code as a model for PressureSync, while improving the functionality of the current GlucoSync application.
Problem Statement: Background


Project GlucoSync began as an effort to improve one’s health management through the self-monitoring of blood glucose levels.  Several of the blood glucose meters on the market provide the hardware necessary to upload the patient’s glucose level readings to their personal computer. GlucoSync is a computer application that allows the patient to transfer data from their glucose meter to their personal computer.  Dr. David Kisor, a professor in the College of Pharmacy at Ohio Northern University, has initiated this project to assist with a health education and self-monitoring website (Ecivon) he has created.  The website allows users to type their glucose levels into an electronic logbook, so their health care provider can view them.  GlucoSync was created to complement the Ecivon website by giving the user an easier way to enter their glucose levels.  GlucoSync reads the glucose levels from the blood glucose meter and uploads them automatically to the Ecivon website.  This helps eliminate the possibility of user error from manually entering information.  Now that a prototype of GlucoSync has been completed, Project GlucoSync will be changing directions and looking at redesigning the Ecivon site and creating a blood pressure monitor named PressureSync.  PressureSync will work similarly to GlucoSync and allow users to automatically upload their blood pressure levels to Ecivon.  Project PressureSync expects to improve the overall quality of the software design and market the software following its completion. 
Problem Statement: 
Due to time constraints the project from last year was not completed.  The GlucoSync program still needs to be beta-tested and the code still needs to be properly documented.  Similar software needs to be developed for blood pressure monitors, which is our main project.  The Ecivon website needs to be updated and repaired.  Currently the articles on Ecivon can not be accessed by Ecivon users and this problem needs to be fixed.  Also, the website will require constant maintenance, and a decision needs to be made as to who will do this.  Currently there are two options to solve this problem:  1) Dr. Kisor continues to take sole responsibility for the website.  2) Students maintain the website as either part of a senior design project or as a paid position.  


The solution should be completed by the end of the winter quarter, ideally.  The assignment will be considered complete when it meets the team members’ approval, Dr. Estell’s approval, Dr. Kisor’s approval, and the approval of those surveyed.

The completion of this project will encompass numerous tasks.  The existing program, GlucoSync, needs to be refined and extensively documented.  In order to identify what needs to be improved, beta testing will need to be performed.  The users that test GlucoSync will submit their feedback on the program, from that feedback it will be determined what needs to be improved.  Along with GlucoSync, the Ecivon website needs to be improved.  The beta testing will involve the use of the program and website together.  Users must be able to easily use and read the data on the website that they uploaded using their computer and the GlucoSync software.  Functionality, stability, and ease of use are the goals for the two items.  A companion program to be developed is PressureSync.  PressureSync will allow users to download blood pressure data from their home pressure monitor and upload it to the Ecivon website. The interface of PressureSync should resemble that of GlucoSync so that users will not have to re-learn new software.  The only difference should be the type of information being transferred.  The blood pressure information will need to be transferred to the website and reported in a method similar to that of the blood glucose information from GlucoSync.  The same type of testing and documentation is needed for PressureSync as is needed for GlucoSync.  The projects GlucoSync and PressureSync are being designed to help ease the burden of collecting and retaining health related data.  Ecivon is the gateway for health care providers as well as patients to view and monitor their levels continually.  Our goal is to design a product that simplifies the process of recording health-related data in a manner that is accurate and up-to-date.

GlucoSync Continued:

Before we can begin the PressureSync project, we must first test and document the GlucoSync software to ensure proper operation.  GlucoSync will be the framework for PressureSync; therefore it must be beta tested prior to developing PressureSync.  If the beta testing of GlucoSync does not go as planned then we will have to reconsider using it as a model for PressureSync.  The beta testing will also help us determine what improvements we can make to PressureSync and time permitting GlucoSync.  One aspect of GlucoSync we would like to improve is the ability to easily add new monitors.  Currently, the task of adding new monitors is tedious and requires rewriting several sections of code.  However, if we break the code up into more functions and classes it could make this task considerably easier.


We would also like to work on documenting the GlucoSync code since this will assist us in creating PressureSync.  GlucoSync is not currently documented very well and it looks like the only documentation is in the form of ReadMe files.  It is very useful for anyone who might want to update GlucoSync in the future to have the program well documented in the code and not just ReadMe files.


It is very important to understand the strengths and weaknesses of GlucoSync, through beta testing and documenting the code.  This information will assist us in producing a product that is a viable resource to people with diabetes and high blood pressure.

High Blood Pressure and Home-monitoring:

A blood pressure is the force of blood against the walls of the arteries.  The pressure is measured in millimeters of mercury and consists of two numbers, a systolic and diastolic pressure.  The systolic pressure is the force of blood when the heart beats.  The diastolic pressure is the force of blood when the heart is at rest.  A blood pressure is written as systolic over diastolic (ex. 120/80).  Adults with a blood pressure of less than 120 over 80 are considered to have a normal pressure.


Any adult that has a blood pressure of greater than 140 over 90 is considered to have high blood pressure or hypertension.  Hypertension is the leading cause of heart disease, and heart disease is the number one cause of death in America.  Approximately 50 million Americans have hypertension and about 35 percent of these people don’t know that they have it.  The keys to treating hypertension are to eat healthy, exercise, and to monitor blood pressure levels periodically.  Home monitoring can assist health care providers in prescribing the proper medication and checking the patient’s levels throughout the day.  


Blood pressure equipment are called sphygmomanometers and come in three different types: mercury, aneroid, and automatic.  The mercury monitors are outdated and are rarely used today.  The aneroid monitors have a dial gauge and are read by looking at a pointer in the dial.  The arm cuff is inflated by squeezing a bulb and deflated by twisting a release valve on the side of the bulb.  The automatic monitors are read by looking at a digital display where the numbers are shown.  After pressing a button on the machine the cuff is automatically inflated to the needed pressure and deflated until reading is complete.  Due to its ease of use, this type is the most popular blood pressure measuring device.  


Project PressureSync will use the OMRON HEM-747-IC blood pressure monitor to create an easy way to store blood pressure levels and pass the levels to the patient’s health care provider quickly and accurately.  To pass this information to the health care provider PressureSync software will facilitate the transmission of data from the blood pressure device to a health education website, ecivon.onu.edu.  Ecivon is “a resource to make one experienced, wise, or skillful through education related to asthma, cholesterol, diabetes, and high blood pressure”.  The site currently provides the ability to monitor various health concerns, forums to facilitate discussion of these concerns, and articles related these concerns.  It also supports Glucosync software which uploads glucose levels automatically.  Patients and their health care providers can view this information anytime by logging into the site. 


The goal for PressureSync is to simplify the transfer of data from the OMRON HEM-747-IC blood pressure monitor to the ecivon.onu.edu database.  Currently Ecivon allows patients to manually enter their levels into the database, but this is cumbersome and can lead to errors in data entry.  Project PressureSync intends to develop software similar to Glucosync, which reads the levels from the monitor and automatically transmits the data to the Ecivon database.  By doing this, we hope more people will be able to accurately monitor their levels and, with the assistance of their healthcare provider, significantly reduce their risk of heart disease.
PressureSync:  An Overview


The PressureSync application will allow users to upload data from their Omron 747 Blood Pressure Monitor to their personal computer.  Once the data is uploaded, PressureSync will send the data to the Ecivon website where it can be tracked and analyzed.  As a whole, the PressureSync interface and operation should be very similar to that of GlucoSync.  Users familiar with GlucoSync must be able to run PressureSync without learning new software.  Also, PressureSync must send data to the web server in the same way GlucoSync does.  The website has already been developed and its current structure will remain intact.  Much of the GlucoSync code will be re-used for the PressureSync application in order to obtain similarity in these aspects.
The block diagram below provides an overview of the program’s function.
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Figure 1
PressureSync:  Communication

The first step in developing PressureSync will be to establish communication between the Omron blood pressure monitor and the computer.  As seen in Figure 1, an RS232 cable is used to connect the monitor to a 9 pin serial port on the computer.  Omron has provided a data sheet with the communication protocol for their device.  The protocol specifications will be used to determine how the computer and blood pressure monitor communicate with each other.  This communication should be implemented in the C# language; however, the developers of the GlucoSync application found that the .NET Framework classes did not include a method for serial communication.  To remedy this problem, GlucoSync’s serial communication was implemented using the MSComm control included with Visual Studio 6.0.  PressureSync will use the same implementation as GlucoSync for serial communication.

PressureSync:  Data Use, Storage, and Transfer


Once the data has been sent to the computer, it will be placed in an XML file, which is easily stored and transferred.  PressureSync will allow the user to examine his or her blood pressure readings in the form of graphs and charts.  Using the graphical interface features included in the .NET Framework, as done in GlucoSync, graphs and charts can be produced.  The XML file containing the data will be stored on the client’s computer and, using the same techniques as GlucoSync, will be parsed using JavaScript and loaded into a form.  The form will then be sent to the Ecivon website using existing PHP code.  The transmission of data between the client and server will be done using http protocol.  GlucoSync effectively implemented an integrated web browser, using the internet explorer engine, to handle the protocol.  PressureSync will use the same integration to perform the task.

PressureSync:  Additional Comments


The idea for PressureSync stemmed from the successful creation of GlucoSync and its functionality with the Ecivon web site.  The GlucoSync “engine” will be used to create PressureSync.  Although GlucoSync is fully functional, there is room for improvement, as is with any software.  PressureSync will use existing code and attempt to improve upon it in order to build a new application.  The goal is that the two programs can work together with the Ecivon web site to provide efficient and useful health monitoring.
PressureSync: Design Constraints

In order to successfully develop PressureSync, the constraints that may limit the project’s functionality must be considered.  Many factors must be taken into consideration before we proceed with the implementation of the PressureSync project.  The factors that we have considered are discussed below.

Constraints related to economic factors in the design of PressureSync involve the possible advertisement of certain brand names, specifically OMRON.  The possibility of expansion for the program may include the addition of different monitors.  The actual application will be available at no cost to the end user. 
The constraints related to the environmental factors are not directly related with our project.  The user will be providing their own equipment to be used with the PressureSync software.  The application will serve as a tool to enhance the product’s current functionality.

Sustainability of the project will need to be taken into consideration.  This is an ongoing project and will require personnel to document and continue with the project’s development.  The addition of new devices for use with the software should be a factor when creating the software.  The program’s code must be written so that new blood pressure monitors can be easily added as they become available. The programming language that is used ( C# ), is a new and exciting language that has a bright future.  The language will be able to support PressureSync for years to come.
The program will be offered in CD form or available for download on the Ecivon website.  Currently it will be supported on the Microsoft Windows platform only.  Further developers may consider the possibility of expanding the product for use on other platforms.
Personal privacy will be respected by the use of password protection on a user’s account.  The data will be encrypted so that outside parties cannot view the health related data during internet transmission.  However, it is up to the user to ensure no one else views their data while they are logged in to the program.  The services provided by PressureSync and the Ecivon website are for information gathering and data monitoring only.  PressureSync and Ecivon do not provide healthcare advice; it is up to the user to consult a healthcare professional for advice based on their data.  PressureSync and Ecivon are intended to improve the efficiency and accuracy of the collection of personal health data.  It also allows health care providers to easily access the data.

The constraints related to political factors do not apply to our project.  The Health Insurance Portability and Accountability Act of 1996 (HIPPA) does not apply to PressureSync or the Ecivon website since the two are used for personal information logging only and do not provide advice for treatment.  PressureSync and Ecivon’s built in security features are sufficient to safeguard the patient’s data.  
Additional Design Tasks:
If time permits, Project PressureSync would like to look at a few additional tasks that would make PressureSync more attractive.  These tasks include redesigning ecivon.onu.edu and migrating Ecivon to a stand-alone server.  Although these tasks are not essential to the functionality of PressureSync, they would improve the overall quality of its use.


Ecivon has several link errors and has several design issues that make it difficult to use.  Currently, the articles are inaccessible due to software changes on the server.  The code supporting the articles needs to be rewritten to accept the changes made to the server.  Also the design of the site does not allow for easy access to all of the features.  First, each user views the same screen after logging in.  Whether one is a health care provider or private user, they all view the same information.  Second, the information is not organized in a way that makes it easy to locate.  Many of the items are scattered throughout the site.  Finally, Project PressureSync would like to add an interactive “site guide” that would walk the user through the information on the site.  This would provide a more comfortable environment for the user and a more individual experience.  


The second task Project PressureSync would like to accomplish is the migration of ecivon.onu.edu to a stand alone server.  This would allow Ecivon administers easier access to the equipment and guarantee proper maintenance.  By moving Ecivon, the data stored could be placed in a secure location that could only be accessed by Ecivon personnel.  If Project PressureSync has time to accomplish these tasks the entire experience could be improved for the user as well as the health care provider.

Appendix:
A. PressureSync Gantt Chart
B. Design Team Resumes
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